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The Ag 1 atom in the polycationic salt, {[Ag(C 11 H 11 N 3 0)]- 
N0 3 }„, shows a linear coordination [N— Ag— N = 175.0 (2)°]; 
the polymeric nature arises from bridging by the pyrazine 
portion of the ligand, resulting in chains extending parallel to 
[100]. The N0 3 ~ counter-ions surround the polymeric chain 
and interact only weakly with it [Ag- ■ O = 2.701 (4) and 
2.810 (5) A]. Adjacent chains are linked into a three- 
dimensional network by O— H- • O and N— H- ■ O hydrogen 
bonds. 

Related literature 

For the structure of 2-j[(pyrazin-2-yl)amino]methyl}phenol, 
see: Gao & Ng (2012). 




Data collection 

Rigaku R-AXIS RAPID IP 
diffractometer 

Absorption correction: multi-scan 
{ABSCOR; Higashi. 1995) 
Tm,, = 0.668, r max = 0.817 

Refinement 

R[F 2 > 2a(F 2 )} = 0.043 

wR(F 2 ) = 0.125 

S = 1.02 

2864 reflections 



Table 1 

Selected bond lengths (A). 



11969 measured reflections 
2864 independent reflections 
2038 reflections with / > 2a(I) 
R inl = 0.042 



182 parameters 

H-atom parameters constrained 
Ap»ax = 0.64 e A~ 3 
A,o m i„ = -0.77 e A~ 3 



Agl-Nl 2.172 (4) 

Symmetry code: (i) x — 1, y, z. 



Table 2 

Hydrogen-bond geometry (A, °). 



Agl-N2' 



2.195 (4) 



D-H- - A 


D-H 


H- ■ A 


D-A 


D-H- - A 


Ol-Hl-03" 


0.84 


1.96 


2.795 (6) 


171 


N3-H3-04 1 " 


0.88 


2.22 


2.982 (6) 


145 


Symmetry codes: (ii) x 


—y + 1, z - 


hj; (iii) -x, -y + 1, 


-z + 1. 





Data collection; RAPID-AUTO (Rigaku, 1998); cell refinement 
RAPID-AUTO; data reduction: CrystalClear (Rigaku/MSC, 2002) 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) 
molecular graphics: X-SEED (Barbour, 2001); software used to 
prepare material for publication: publCIF (Westrip, 2010). 

We thank the Key Project of the Natural Science Founda- 
tion of Heilongjiang Province (No. ZD200903), the Key 
Project of the Education Bureau of Heilongjiang Province 
(No. 12511z023, No. 2011CJHB006), the Innovation Team of 
the Education Bureau of Heilongjiang Province (No. 2010 t 
d03), Heilongjiang University (Hdtd2010-04) and the Ministry 
of Higher Education of Malaysia (grant No. UM.C/HIR/ 
MOHE/SC/12) for supporting this study. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: XU5602). 



Experimental 

Crystal data 

[Ag(C 11 H 11 N 3 0)]N0 3 
M r = 371.11 
Monoclinic, P2^/c 
a = 7.1265 (9) A 
b = 9.5249 (14) A 
c = 18.654 (2) A 
/S = 97.240 (4)° 



V = 1256.1 (3) A J 
Z = 4 

Mo Ka radiation 
jtt = 1.63 mm -1 
T = 293 K 

0.27 x 0.18 x 0.13 mm 
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cafe/7a-Poly[[silver(l)-//-2-[(pyrazin-2-yl-/f 2 N 1 :N 4 )aminomethyl]phenol] nitrate] 

Zhao-Peng Deng, Shan Gao and Seik Weng Ng 

Comment 

A recent study reports 2-[(pyrazin-2-ylamino)methyl]phenol, a reduced Schiff-base that possesses an acidic phenolic 
group (Gao & Ng, 2012). The reaction with silver nitrate yields polycationic [Ag(CnHuN 3 0)]„ «NC>3 (Scheme I). The 
polymeric nature arises from bridging by the pyrazine portion of the ligand. The counterions surround the chain and 
interact only weakly with it [Ag---0 2.701 (4), 2.810 (5) A] (Fig. 1). Adjacent chains are linked into a three-dimensional 
network by O-H-0 and N-H— O hydrogen bonds (Table 1). 

Experimental 

An acetonitrile solution (10 ml) of silver nitrate (1 mmol) was added to a methanol solution (5 ml) of 2-[(pyrazin-2-yl- 
amino)methyl]phenol (1 mmol). The solution was filtered and then side aside, away from light, for the growth of crystals. 
Colorless crystals were obtained after several days. 

Refinement 

Hydrogen atoms were placed in calculated positions (C-H 0.93-0.97, N-H 0.88, O-H 0.84 A) and were included in the 
refinement in the riding model approximation, with [/(H) set to 1.2-1.5C/(C,A^,0). 

Computing details 

Data collection: RAPID-AUTO (Rigaku, 1998); cell refinement: RAPID-AUTO (Rigaku, 1998); data reduction: 
CrystalClear (Rigaku/MSC, 2002); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: X-SEED (Barbour, 2001); software used to prepare 
material for publication: publCIF (Westrip, 2010). 
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Figure 1 

Thermal ellipsoid plot (Barbour, 2001) of the polymeric chain structure of [Ag(CnHiiN 3 0)]„N03 at the 50% probability 
level; hydrogen atoms are drawn as spheres of arbitrary radius. 

cafe/ja-Poly[[silver(l)-^/-2-[(pyrazin-2-yl- K 2 iV 1 :iV 4 )aminomethyl] phenol] nitrate] 



Crystal data 

[Ag(C 11 H 11 N 3 0)]N0 3 
Af, = 371.11 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 7.1265 (9) A 
6 = 9.5249(14) A 
c= 18.654 (2) A 
P = 97.240 (4)° 
V= 1256.1 (3) A 3 
Z=4 

Data collection 

Rigaku R-AXIS RAPID IP 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
co scan 

Absorption correction: multi-scan 

(ABSCOR; Higashi, 1995) 
T mm = 0.668, r max = 0.817 



F(000) = 736 

D x = 1.962 Mgnr 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 5867 reflections 

8 = 3.1-27.5° 

fi = 1.63 mnT 1 

7=293 K 

Prism, colorless 

0.27 x 0.18 x 0.13 mm 



11969 measured reflections 
2864 independent reflections 
2038 reflections with I > 2a(I) 
R mt = 0.042 

$max 27.5 , Grain 3.1 

h = -9^8 
k=-\2^\2 
I = -24^24 
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Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F > loyF 2 )] = 0.043 

wR(F 1 ) = 0.125 

S = 1.02 

2864 reflections 

182 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = ll[a\F a 2 ) + (0.05087 3 ) 2 + 4.1394P] 

where P = {F 2 + 2F 2 )I?> 
(A/(7) max = 0.001 
Ay9 max = 0.64 e A" 3 
Ap min = -0.77 e A" 3 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 






z 






A ct1 
Agl 


n daaaa f^ 

U.UOOOO ^ 




Vt.JyOJy yj ) 


O ^89zlA f9"l 
u. joZ40 yz ) 


n fi^ 1 1 o f 1 




Ul 


U.jUZj (p J 




fl /IA/1Q f<\ 
U.404y (p ) 


fl 8 1 1 A tl\ 
U.olJO yz) 


fl fK71 ( 1 fl\ 
U.Uj /l ^1UJ 




T-T1 


n 9<89 

U.ZJOZ 




u.jzy i 


fl C27^ 


fl flQA* 




yjz 


— n 01 70 f a\ 




fl £Q1 7 (*.\ 
u.ovi / yj) 


fl AA^S f9 N l 
W.44JO yz ) 


n n^7^ f 1 1 "i 

U.U3 / J ^1 1 J 




C\X 

\jj 


fl 1 8^7 C\\ 

U.lOJ / yj f 




O 8^99 C\\ 


fl ZLOAzl f9"l 
u.4uo4 yz ) 


fl 0^74 f 1 1 "I 
U.U3 /H yi I ) 




C\A 
U4 


— fi fi9^7 /a\ 
U.UZ J / ^07 




fl 7979 f A^ 
U. 1 Z 1 Z (O ) 


fl ^^91 f7\ 
U. jjZ 1 ^Z ) 


fl flA^Q ( 1 9^ 




TJ1 
IN 1 


n ^71 a f^ 

U.J / lu (p J 




fl ^8/18 f/l\ 
U.JS4S (4 ) 


fl ^8/19 f9\ 

u. jo4z yz ) 


fl fl** 1 A f 8"! 

u.uj to yts ) 




TVT9 
JNZ 


n 7A1 a f^ 

U. /OlO (J) 




u.jyoj (4j 


U. DoVO (Z J 


n rnAi fQ^ 
u.ujoi (^vj 




"vri 
In j 


fl 4090 f A^ 






fl A7fl7 f91 
u.o / w / ^z j 


fl flzHzl f 1 0"! 
U.U4 J4 ^1UJ 




rlj 


n 978^ 
U.Z /oj 




fl /Ifl81 
U.4U51 


fl AAA 1 
U.OOOl 


fl fK9* 
U.U3Z 




XT/1 
IN 4 


n nA^n fA^ 

U.U43U (0) 




fl 7^flQ 
U. / JUV (p 7 


fl 7Q/I 'J f9\ 
U. JV4j (Z ^ 


fi fi/i i a ( 1 fl^ 

U.U414 ^1UJ 






fl /I ^A f AA 
U.4JJO (0) 




fi aa8< fo 

U.OOOJ (J J 


U.J4U0 (3 ) 


fl fl^J^9 f 1 fl"\ 
U.UjjZ (1UJ 




H1A 


0.3804 




0.7245 


0.5078 


0.042* 




C2 


0.6473 (7) 




0.6755 (5) 


0.5421 (3) 


0.0397(11) 




H2 


0.6993 




0.7341 


0.5100 


0.048* 




C3 


0.6828 (6) 




0.5159(6) 


0.6338 (3) 


0.0368 (11) 




H3A 


0.7599 




0.4648 


0.6683 


0.044* 




C4 


0.4845 (6) 




0.5027 (5) 


0.6304 (2) 


0.0328 (10) 




C5 


0.5036 (8) 




0.3108 (6) 


0.7217(3) 


0.0442 (12) 




H5A 


0.6001 




0.2642 


0.6980 


0.053* 




H5B 


0.4151 




0.2395 


0.7333 


0.053* 




C6 


0.5967 (7) 




0.3745 (5) 


0.7914(3) 


0.0371 (11) 




C7 


0.7896 (7) 




0.3554 (6) 


0.8134(3) 


0.0451 (12) 




H7 


0.8625 




0.3062 


0.7839 


0.054* 




C8 


0.8733 (8) 




0.4086 (6) 


0.8783 (3) 


0.0510(14) 




H8 


1.0016 




0.3941 


0.8926 


0.061* 




C9 


0.7677 (8) 




0.4832 (7) 


0.9221 (3) 


0.0529 (14) 




H9 


0.8247 




0.5192 


0.9658 


0.063* 




C10 


0.5791 (8) 




0.5042 (6) 


0.9013 (3) 


0.0472 (13) 




H10 


0.5082 




0.5552 


0.9308 


0.057* 




Cll 


0.4926 (7) 




0.4498 (6) 


0.8363 (3) 


0.0404(11) 




Atomic displacement parameters (A 2 ) 
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CI — C2 — Hz 




linn 

ny. / 




C 1 1 — C 1 (J — H 1 (J 




1 1 A O 

l ly.o 


XTO /"'O T TO 

JNz — C2 — Hz 




1 1 ft *7 




Co — Cll — CIO 




1 OA C 

120.3 (jj 


XTO /"• 1 /"I yl 

N2 — C3 — C4 




1 O 1 A / /I \ 

121.9 (4) 




C6 — Cll — Ol 




116.7 (5) 


XTO f*"y Til A 

N2 — C3 — H3A 




1 1 A A 

119.0 




/"II A f ' 1 1 /" \ 1 

C10 — Cll — Ol 




1 OO H SC\ 

122. 7 (5) 


N 1 — Agl — 02 — JN4 




— 19.9 (6) 




C5 — N3 — C4 — N 1 




1 TO O /C\ 

1 /d.2 (3) 


N2 — Agl — 02 — N4 




i £ 1 r\ /^:"i 

161.0 (6) 




C XT') t~* A t~"~t 

C5 — N3 — C4 — C3 




-0.7 (8) 


/~\Oii A 1 z' VO XT/1 

02" — Agl — 02 — N4 




-114.2 (6) 




XTO O A XT1 

N2 — C3 — C4 — N 1 




C 1 / "7 \ 

-5.1 (7) 


* l XT 1 Z" 1 1 

02 — Agl — Nl — CI 




O £ 1 / /I \ 

26.1 (4) 




XTO /"'O A XTT 

N 2 — C3 — C4 — N 3 




173.8 (5) 


A ~1 TVT1 1 

02 — Agl — N 1 — CI 




124.9 (4) 




/~m r^z. r~"£ 
C4 — JN3 — C5 — C6 




/j.9 (6) 


/~iO ii A 1 XT 1 /" < /i 

02" — Agl — Nl — C4 




-59.3 (4) 




N3 — C5 — C6 — C7 




-124.6 (5) 


A 1 /""vO XT/1 /A .1 

Agl — 02 — N 4 — 04 




152.0 (5) 




XTO {~~~" C f ~* / /"* 1 1 

N3 — C5 — C6 — Cll 




57.3 (6) 


A ™1 /"\0 XT/1 /~\ "> 

Ag 1 — 02 — N 4 — 03 




OjC 1 /A\ 

-26.1 (9) 




Cll — C6 — C7 — C8 




0.7 (8) 


/~M XT1 /"M /~*0 

C4 — JN 1 — CI — C2 




-1.2 (7) 




C5 — C6 — C / — Co 




— 1 / 1 A (5) 


A 1 XT1 Z" 1 1 

Agl — Nl — CI — C2 




1 "7 /I A / A \ 

174.9 (4) 




C6 — C7 — C8 — C9 




-0.8 (8) 


XT 1 f " 1 /" • O XTO 

N 1 — C 1 — C2 — N 2 




1 o /o\ 

-1.3 (8) 




o /^A pi A 

C7 — C8 — C9 — C 1 0 




A O /A\ 

0.2 (9) 


/"■o xto /"<o /"< 1 

C3 — Nz — Cz — C 1 




A Z ZO"\ 

0.5 (7) 




C8 — C9 — C 1 0 — C 1 1 




A C / A\ 

0.5 (9) 


A „ 1 iii XTO r^O /"< 1 

Ag 1 — JN 2 — Cz — C 1 




1 15. 1 (4) 




r^n r^c pi 1 fin 
C/ — C6 — Cll — C10 




-0.1 (8) 


CI XT? C\ CA 




z.o t^/j 




rs cf\ P11 pm 

u J — V^-O L 1 1 v.. 1 w 




1 78 1 


Agl 1 "— N2— C3— C4 




-170.3 (4) 




C7— C6— Cll— 01 




-179.0(5) 


CI— Nl— C4— N3 




-174.8 (4) 




C5— C6— Cll— 01 




-0.9 (7) 


Agl— Nl— C4— N3 




9.2 (6) 




C9— C10— Cll— C6 




-0.6 (8) 


CI— Nl— C4— C3 




4.2 (7) 




C9— CIO— Cll— 01 




178.4 (5) 


Agl— Nl— C4— C3 




-171.8(3) 










Symmetry codes: (i) x- 1 , y, z; (i 


i) -x, -y+l, 


-z+1; (iii) jc+ 1 , z. 








Hydrogen-bond geometry (A, ") 












D—R-A 






D— H 




D-A 


D—U-A 


01— Hl-03 iv 






0.84 


1.96 


2.795 (6) 


171 


N3— H3-04" 






0.88 


2.22 


2.982 (6) 


145 



Symmetry codes: (ii) -x, -y+l, -z+1; (iv) x, -y+3/2, z+1/2. 
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